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(54) COPPER FOIL FOR PRINTED WIRING BOARD AND ITS PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper foil for printed wiring board, and its producing method, 
exhibiting excellent stripping strength without increasing the surface roughness in order to deal with fine 
patterning of circuit wiring and high function of a basic material. 

SOLUTION: The copper foil for printed wiring board comprises a rust prevention processing layer, a coupling 
agent processing layer, and an adhesive property imparting layer of epoxy resin polymer having weight 
average molecular weight of 70,000 or above wherein the adhesive property imparting layer has a thickness 
of 0.5-5 g/m2 expressed in terms of weight. When an epoxy silane based coupling agent is employed, a 
copper foil for printed wiring board exhibiting excellent stripping strength is obtained. In the process for 
producing a copper foil for printed wiring board by forming an adhesive property imparting layer on a copper 
foil, the copper foil is coated with a solution containing epoxy resin polymer by 1-10%. 
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CLAIMS 

[Claim(s)] 

[Claim 1]Copper foil for printed wired boards having an adhesive grant layer which weight average molecular 
weight becomes from 70,000 or more epoxy resin polymers. 

[Claim 2]Copperfoil for printed wired boards of claim 1 characterized by comprising the following. 
A rust-prevention-treatment layer. 
A coupling agent treating layer. 

An adhesive grant layer which weight average molecular weight becomes from 70,000 or more epoxy resin 
polymers. 



[Claim 3]Copperfoil for printed wired boards of claim 1 thru/or claim 2, wherein adhesive grant layer thickness 

2 

is 0.5 - 5 g/m by weight conversion thickness. 

[Claim 4]Copperfoil for printed wired boards of claim 1 thru/or claim 3, wherein a coupling agent is 
epoxysilane. 

[Claim 5]ln a process of weight average molecular weight forming in copper foil an adhesive grant layer which 
consists of 70,000 or more epoxy resin polymers, and manufacturing copper foil for printed wired boards, A 
manufacturing method of copper foil for printed wired boards of claim 1 carrying out coating of the solution 
which contains an epoxy resin polymer 1 to 10% to copper foil thru/or claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to copper foil for printed wired boards, and its manufacturing 

method. 

[0002] 

[Description of the Prior Art]The printed wired board used for electronic equipment removes the garbage of 
copper foil by performing etching processing to copper clad laminate, and forms circuit wiring. Copper clad 
laminate carries out lamination molding of the substrate which impregnated glass tissue with the epoxy resin, 
and the copper foil, and is manufactured. Using copper foil with resin in which the epoxy resin film containing 
an inorganic filler was formed on copper foil is also performed. The thickness of the epoxy resin film used for 
copper foil with resin is usually about 100 micrometers, in order to secure the insulation between circuit wiring 
layers. Since a printed wired board is exposed to a severe processing condition in a manufacturing process 
and it is used for a long period of time, advanced reliability is required and especially the high peel strength 
between copper foil and a substrate is required. For this reason, roughening treatment by an acid coppering 
bath etc. is performed to copper foil for the purpose of raising the peel strength between copper foil and a 
substrate physically. Performing coupling agent processing by a silane coupling agent for the purpose of 
raising peel strength chemically is indicated to JP,57-87324,A. To JP,8-193188,A, copper foil with adhesives 
in which the adhesives layer which consists of a rubber conversion epoxy resin composition was formed on 
the copper foil which does not perform roughening treatment is indicated. Although this adhesives layer 
thickness in particular is not specified, it is about 30 micrometers, in view of an example. 
[0003] 

[Problem(s) to be Solved by the lnvention]The printed wired board has accomplished rapid technical progress 
with the advancement of electronic art, and its performance required of the copper foil which constitutes a 
printed wired board is also increasing severity. In order to correspond to the densification of circuit wiring and 
the improvement in the speed of data transfer accompanying progress of a miniaturization and highly- 
efficient-izing of electronic equipment especially, small copper foil of surface roughness is desired. While 
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etching processing nature improves by using small copper foil of surface roughness, and formation of detailed 
circuit wiring becomes easy and being able to realize high-density circuit wiring, improvement in the speed of 
data transfer is realizable because unevenness on the surface of circuit wiring constituting the cause of 
disorder of a signal wave form decreases, but. A physical interaction with a substrate decreases and the peel 
strength of circuit wiring falls. It is in the tendency which the inorganic filler in a substrate increases 
corresponding to advanced features of the high heat resistance of a substrate, the rate of high elasticity, rate 
[ of low thermal expansion ]-izing, etc. For this reason, as a result of the reduction of the pitch in a substrate, 
the stress relaxation by plastic deformation, etc. become small, and it is in the tendency for peel strength to 
fall. In order to make peel strength high, when resin is denatured, there is a possibility that the characteristic 
of a substrate may be spoiled. 

[0004]This invention provides copper foil for printed wired boards which is excellent in peel strength, and its 
manufacturing method, without raising surface roughness, in order to correspond to the minuteness making of 
circuit wiring, and advanced features of a substrate. 
[0005] 

[The means which an invention tends to solve] Wholeheartedly, as a result of examination, when weight 
average molecular weight provides the adhesive grant layer which consists of 70,000 or more epoxy resin 
polymers, even if this invention persons use small smooth copper foil of surface roughness, they find out that 
practically sufficient peel strength is obtained, and came to complete this invention. That is, this invention is 
copper foil for printed wired boards, wherein weight average molecular weight has an adhesive grant layer 
which consists of 70,000 or more epoxy resin polymers. This invention is copper foil for printed wired boards 
having a rust-prevention-treatment layer, a coupling agent treating layer, and an adhesive grant layer which 
weight average molecular weight becomes from 70,000 or more epoxy resin polymers, The adhesive grant 
layer thickness which weight average molecular weight becomes from 70,000 or more epoxy resin polymers 

2 

is copper foil for printed wired boards characterized by being 0.5 - 5 g/m by weight conversion thickness. As 
a coupling agent, copper foil for printed wired boards excellent in peel strength is obtained by using an 
epoxysilane system coupling agent. 

[0006]ln the process of this invention forming the adhesive grant layer which weight average molecular weight 
becomes from 70,000 or more epoxy resin polymers, and furthermore manufacturing copper foil for printed 
wired boards, It is a manufacturing method of the copper foil for printed wired boards carrying out coating of 
the solution which contains an epoxy resin polymer 1 to 10% to copper foil. 
[0007] 

[Embodiment of the lnvention]Any of electrolytic copper foil and rolled copper foil may be sufficient as it, about 
thickness, 3-70 micrometers is preferred for the kind of copper foil used for copper foil for printed wired 
boards of this invention, and 3-18 micrometers is still more preferred especially preferably for it. If copper foil 
is thicker than 70 micrometers, etching processing will become difficult, and handling will become difficult if 
thinner than 3 micrometers. Although there are two kinds of surfaces, a glossy surface and a non-glossy 
surface, in electrolytic copper foil and the shape of surface type differs from surface roughness respectively, 
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in this invention, an adhesive grant layer may be provided on which surface. 0.5-10 micrometers is preferred 
for surface roughness at the ten-point average of roughness height, and 0.5-3 micrometers is still more 
preferred especially preferably for it. If surface roughness is smaller than 0.5 micrometer, manufacture of 
copper foil itself will become difficult. On the other hand, if larger than 3 micrometers, the portion buried in 
base material resin will increase, and etching processing will become difficult. Since it will become easy to 
produce disorder in the waveform of a high frequency signal if surface roughness is large, when using for a 
high frequency circuit, it is preferred that surface roughness is small within the limits of the above. If surface 
roughness is the above-mentioned range, the copper foil to which roughening treatment is not performed can 
also be used. Since the roughening particles buried in base material resin do not exist, the **** laminate sheet 
using the copper foil to which roughening treatment is not performed is excellent in especially etching 
processing nature. 

[0008]ln this invention, it is necessary to provide a rust-prevention-treatment layer and a coupling agent 
treating layer in the adherend of copper foil. There are a zinc-chromate treatment layer which contains zinc 
besides a chromate treatment layer as a rust-prevention-treatment layer, a compound treating layer who 
consists of zinc and aluminum, etc., and these rust-prevention-treatment layers intercept oxygen and 
moisture, and prevent degradation of copper thru/or the above-mentioned metalization layer, and an alloy 
treating layer with the passage of time. A rust-prevention-treatment layer can be formed by performing 
immersion or electrolytic treatment in the treatment bath containing a corresponding metal ion or its complex 
ion. The silane-coupling-agent-treatment layer can form the solution of various kinds of coupling agents, a 
water dispersion, a solution, etc. by various kinds of methods, such as coating and spraying, on a rust- 
prevention-treatment layer, as a coupling agent -- various kinds of silane coupling agents, or it being able to 
mix and use and, Vinyltrimetoxysilane, vinyltriethoxysilane, vinyltris (beta-methoxyethoxy) Silang, beta-(3, 4- 
epoxycyclohexyl) ethyltrimethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, gamma- 
glycidoxypropylmethyldietoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma- 
methacryloxypropylmethyldimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, N-beta- 
(aminoethyl)-gamma-aminopropyl triethoxysilane, gamma-aminopropyl trimethoxysilane, N-phenyl-gamma- 
aminopropyl triethoxysilane, gamma-chloropropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, 
gamma-mercaptpropylmethyl dimethoxysilane, etc. can be used. One or more sorts of above-mentioned 
silane coupling agents are mixed and used. Epoxysilane is still more preferred especially preferably. If 
required, an above-mentioned silane coupling agent and tetramethoxy silane, It may be used mixing with 
poly-silicic-acid salts, such as tetra alkoxysilane, such as a tetraethoxysilane, tetra propoxysilane, and tetra 
butoxysilane, or water glass, a lithium silicate, and a potassium silicate. By forming a coupling processing 
agent layer, the peel strength of circuit wiring and moisture resistance improve. According to the demand 
characteristics as a printed wired board, a metalization layer or an alloy treating layer may be formed under a 
rust-prevention-treatment layer. As metal used as this metalization layer or an alloy treating layer, There are 
zinc, nickel, cobalt, molybdenum, indium, iron, etc., if needed, or it is used as an alloy and some of these 
metal may exist in a metalization layer or an alloy treating layer as an oxide or hydroxide. 
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[0009]As an epoxy resin polymer used for formation of an adhesive grant layer, JP,4-120124,A, JP,4- 
120125A JP, 5-93041, A, And bifunctional epoxy resins, such as bisphenol A diglycidyl ether given in JP,5- 
93042,A, The epoxy made by a reaction with the compound which has a triazine ring or isocyanuric rings, 
such as 2 organic-functions phenols, such as bisphenol A, and melamine, and isocyanuric acid, can be used. 
Since this epoxy resin polymer is excellent in film formation nature or mechanical strength, it is preferred that 
it is the amount of polymers in the range which solubility permits, and it is 100,000 or more more preferably 
70,000 or more in weight average molecular weight. The above-mentioned epoxy resin polymer is dissolved 
in a solvent, and it uses as a varnish whose concentration is 1 to 10%. As a solvent, a formamide, 
dimethylformamide, dimethylacetamide, Halogenated hydrocarbon, such as amide compounds, such as N- 
methyl pyrrolidone, chloroform, and a methylene chloride. Epoxy compounds, such as allyl glycidyl ether, 
styrene oxide, and phenyl glycidyl ether. Amide compounds and hydrocarbon, such as benzene, hexane, 
toluene, and xylene. A partially aromatic solvent with ester species, such as ketone, such as alcohols, such 
as methanol, ethanol, 1 1 propanol, and 2 1 propanol, acetone, 2-butanone, 2-pentanone, and 3-pentanone, 
or methyl formate, methyl acetate, and ethyl acetate, is used. 

[0010]The above-mentioned epoxy resin polymers are heat softening properties, and form an adhesive grant 
layer by carrying out coating and drying by various kinds of methods on copper foil, as an epoxy resin 
polymer varnish which blended the hardening agent which gives thermosetting. As a hardening agent, what 
various kinds of block isocyanates react to the hydroxyl group of an epoxy polymer, and is formed into bridge 
construction three dimensions can be used. Hardening agents, such as an epoxy resin of low molecular 
weight and dicyandiamide, may be added, and it may be made to unify with an epoxy resin hardened 
material. The curing system of various kinds of thermosetting resin is applicable. The epoxy resin polymer 
varnish of this invention can add various additive agents, such as fire retardant, a leveling agent, and an 

2 

antioxidant, and the coating amount of the resin composition layer after desiccation is 0.5 - 5 g/m by weight 

2 2 

conversion thickness. By less than 0.5 g/m , if peel strength is low and thicker than 5g[/m ] , moisture 
resistance will fall. The adhesive grant layer does not need to cover the adherend of copper foil thoroughly, 
and the peak of heights does not need to be covered if it is a split-face side. 

[0011]As a method of providing an adhesive grant layer in the adherend of copper foil, the above-mentioned 
epoxy resin polymer varnish can be used for a publicly known coating method (a roller, a wheel, a Dow bar), 
for example, a transfer method, a contact pressure method (ball point), an injection method, a prudence 
dropping method, etc. In these, it is desirable practically to carry out with an injection method or a prudence 
dropping method in respect of mass production nature and economical efficiency. After carrying out coating of 
the epoxy resin polymer varnish, an adhesive grant layer is made into a semi hardened state by carrying out 
stoving. On the occasion of lamination molding with lamination substrates, such as a woven glass fabric 
epoxy resin substrate, the state where it hardened thoroughly is not enough as the unification with an 
adhesive grant layer and base material resin, and reliability falls in it. On the other hand, when a coating 
article is kept with rolled form, an adhesive grant layer pollutes the field of another side of copper foil with a 
state with insufficient hardening. Drying temperature is 70-200 **, and 45-300 ** of drying time is 1 to 30 
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minutes preferably for 10 seconds - 60 minutes. 
[0012] 

[Exam pie] Hereafter, although this invention is explained in detail based on an example, this invention is not 
limited to this. 

[0013](Example 1) The solution in which weight average molecular weight contains the bisphenol A system 
epoxy resin polymer of 127,000 (30% of solid content) Solvent : To dimethylacetamide 100 weight section, 
cresol-novolak-type-epoxy-resin (weight per epoxy equivalent: 198) 15 weight section, Phenol novolac 
(hydroxyl equivalent: 106) 7 weight section and 2-ethyl-4-methylimidazole 1 weight section were added, 
dimethylacetoamide 1878 weight section was added and stirred, and the epoxy resin polymer varnish was 
prepared. The alloy treating layer who consists this epoxy resin polymer varnish of a roughening treatment 
layer, nickel and molybdenum, and cobalt, It applied to the 12-micrometer-thick non-glossy surface side (ten 
point average of roughness height: Rz=5.5micrometer) of electrolytic copper foil in which the chromate 
treatment layer and the silane-coupling-agent-treatment layer were formed for 5 seconds with the spray 
method, it dried for 30 minutes at the temperature of 70 ** promptly, and was considered as copper foil for 

2 

printed wired boards. Adhesive grant layer thickness was 4.7 g/m by weight conversion thickness, copper foil 
for printed wired boards -- 0.2-mm-thick glass cloth base material epoxy resin prepreg (the Hitachi Chemical 
Co., Ltd. make.) To trade name GEA-67N and GEA-679N8 sheet, it laminated so that a resin surface 
(namely, adherend) might face prepreg, and heat pressing processing was carried out under the temperature 
of 168 **, pressure 0.3MPa, and the conditions for time 90 minutes, and copper clad laminate was produced. 
The characteristic of this copper clad laminate was shown in the table. The examining method is as having 
indicated below. However, peel strength and a chemical-resistant degradation rate are the values in the 
copper clad laminate which used the prepreg (GEA-679N) of FR-5 grade, and a damp-proof degradation rate 
is a value in the copper clad laminate which used the prepreg (GEA-67N) of FR-4 grade. 
(Example 2) Surface roughness evaluated by 10 point average-of-roughness-height =2.3 like Example 1 
except for the roughening treatment layer not being formed. The result was doubled and it was shown in the 
table. 

[0014](Example 3) Surface roughness evaluated by 10 point average-of-roughness-height =1.5 like Example 
1 except for the roughening treatment layer not being formed. The result was doubled and it was shown in the 
table. 

[0015](Comparative example 1) Except for the coupling agent treating layer not being formed, it evaluated like 
Example 1 . The result was doubled and it was shown in the table. 

[0016](Comparative example 2) The adhesive grant layer evaluated by weight conversion thickness like 

p 

Example 1 except for being 0.3 g/m . The result was doubled and it was shown in the table. 
[0017](Comparative example 3) The adhesive grant layer evaluated by weight conversion thickness like 

Example 1 except for being 10 g/m . The result was doubled and it was shown in the table. 
[0018](Comparative example 4) Except for not forming an adhesive grant layer, it evaluated like Example 1. 
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The result was doubled and it was shown in the table. 

[0019](Comparative example 5) Except for not forming an adhesive grant layer, it evaluated like Example 2. 
The result was doubled and it was shown in the table. 

[0020](Comparative example 6) Except for not forming an adhesive grant layer, it evaluated like Example 3. 

The result was doubled and it was shown in the table. 

[0021] 
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[0022] 

[Effect of the lnvention]By using copper foil for printed wired boards of this invention, the printed wired board 
of the high-reliability which holds highly the peel strength between copper foil and a resin base material can 
be manufactured. 



[Translation done.] 
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